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ZEE Systems, Inc.
SERVICE BULLETIN R134-06

1.0 EFFECTIVITY: DC-3 aircraft that have been modified in accordance with Basler Turbo Converdons STC
SA1734GL for theinstallation of ZEE Systems, Inc. air conditioning equi pment.

2.0 PURPOSE To modify theair conditioning systemto useR-134arefrigerant.

2.1 Description: This service bulletin givesinstructions for converting the components and system to use the
R134a (HFC-1344) refrigaant. Assemblies manufadured after December 1997 will use E.P.A. accepted R-
134a as the standard refrigerant. Assemblies manufactured after September 2006 will have al appropriate
modifications to components incorparated during manufacture. Service Bulletins SB 83-001-2, SB 78-001-1
and SB R134-06 must all be accomplished to convert the air conditioning systemto R134arefrigarant from R-
12 (Freon).

2.2 New Instalation: Install equipment as norma R-12 system. Refer to Service Bulletin R134-06 for
additional modification instructions to alow the use R-134a refrigerant for equipment installed under STC
SA1734GL.

2.3 Modification of existing system: This conversion consists of repladng components and servidng with R-
134arefrigerant.

3.0 COMPLIANCE: Compliance is optional for existing R-12 systems. Systems manufectured and installed
after September 2006 will have al appropriate modifications to componentsincorporated during manufecture.

4.0 APPROVALS: This service bullein contains no modification datathat changes the fit, form or function of
the origind design and therefore does not require any additional approvals. There are no changes to the
operating charadteristics of the air conditioning equipment. Thereis no part number change.

5.0 WEIGHT AND BALANCE Theair conditioning system becomesapproximately 7 |bslighter.

6.0 ELECTRICAL LOAD DATA: No change

7.0 SPECIAL TOOLSAND EQUIPMENT: Equipment used in Discharging and Charging the system.

Refrigerant Recovery/Recycle Equipment Commerdally Available
meeting SAE J1990 or J2209 specifications.

Manifold Gauge Set, with hoses Commercially Availabde

R-134acompatible
Scale.llb. increments Commerdally Availabe
L eak Detector for R134arefrigerant Commerdally Availabe
Vacuum Pump Commerdally Availabe
Temperaure Measuring Devices Commerdally Availade
R-134a (HFC-134a) Refrigerant Commerdally Availabe
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Sanden SP-20 or PAG-100 Oil Commerdally Availabe
8.0 MANPOWER REQUIREMENTS:

8.1 New Installation: When incorporating this servicebulletin during new manufacture no additional man hours
arerequired over the normal installation time.

8.2 Modification of existing system: No man hour estimaes are available at thistime. Thisupgradewill require
the MCC Assembly P/N: SZ83-001and the SZ78-001 Evaporator Assembly be returned to ZEE Systems, Inc.
for modification. The modified MCC and Evaporaor Assemidy will bereirstalled.

9.0 INSTRUCTIONS: The MCC and Evaporaor must be removed from the aircret and returned to ZEE
Systems, Inc. for modification Refer to STC informaionfor instructiors.

9.1 Removd of R-12 components. It is advisake to make notes or take photographs of the equipment prior to
disassanbly.

CAUTION
SYSTEM ISUNDER PRESSURE. APPROPRIATE SAFETY MEASURES SHOULD BE TAKE
WHEN SERVICING THISEQUIPMENT. ONLY TRAINED PERSONNEL WITH SAFETY
EQUIPMENT SHOULD PERFORM THESE DUTIES.

NOTE
ITISUNLAWFUL TORELEASE R-12 TO THE ATMOSPHERE. USE APPROVED
RECOVERY/RECYCLE EQUIPMENT TO CAPTURE THE R-12. USE ONLY LAWFUL MEANSTO
DISPOSE OF RECOVERED R-12. CHECKWITH LOCAL AGENCIESFOR APPROVED
DI SPOSAL PROCEDURES.

NOTE
CAPALL LINESTO PREVENT CONTAMINANTSAND MOISTURE FROM ENTERING
THE SYSTEM.

NOTE
USE A BACKUPWRENCH WHEN LOOSENING OR TIGHTENING FITTINGS.
DONOT OVERTIGHTEN.

9.1.1 Recover therefrigerant from the system.

9.1.2 Disconrect and removethe SZ83-001 MCC, SZ78-001 Evaporator, SZ41-016 Moduldor Valve, 7-8159
Receive Dryer and all Plumbing fromthe aircrat.

9.1.3 Return the MCC and Evaporaor and plumhing components to ZEE Systems, Inc. for modification. No
field modificationis availablefor these components.
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9.2 Ingtallation of R134acomponents.

9.2.1 Install the modified MCC into the aircrat.

9.2.1.1 Add 3 oz. of PAG-100 il to condenser coil on the SZ83-001 Motor Compressor Condenser prior to

installation. Add the oil throughtheinlet (top) or exhaud (bottom) header tubes.

9.2.1.2 The compressor is supplied serviced and ready to use. To check the il level in the compressor, fabricae

adip stick as shown below. Determine angle of the compressor relaiiveto level. Alignthe clutch as shown
below. Removetheail fill plug at the top of the compressor. Insert the dip stick and determine oil level using
TABLE 1. Add ail as necessary. Replacethe ail fill plug.

)

] 30°

4.115

DIPSTICK

DETERMINE ANGLE
RELATIVE TO LEVEL

L DETERMINE ANGLE
RELATIVE TO LEVEL

COMPRESSOR LEVEL

ANGLE ACCEPTABLE
OIL LEVEL
mm INCHES
0 9-15 .35-.59
10 12-18  47-.71
20 15-21 .59 - .83
30 18-24 71-.94
TABLE 1.
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NOTE
THE COMPRESSOR IS SHIPPED WITH THE VALVESIN THE FRONT SEAT POSITION.
PRIORTO SYSTEM START UP, MAKE SURE THE BACK SEAT VALVES ON THE COMPRESSOR
ARE FULLYIN THE BACK SEAT POSITION. OPERATING SYSTEM WITH THE VALVESIN THE
WRONG POSITION MAY DAMAGE THE COMPRESSOR AND VOID THE WARRANTY.

FRONT SEAT SEAL TURN VALVE STEM ALL THE WAY IN
VALVE STEM  (CLOCKWISE) TO SHUT OFF CONNECTING
N LINE. THIS IS "FRONT SEATING”. THIS
> ISOLATES THE REFRIGERANT FROM THE
{ COMPRESSOR.
A TURN VALVE STEM ALL THE WAY OUT

V4 \— (COUNTER—CLOCKWISE) FOR NORMAL
H

BACK SEAT SEAL  OpgRATION. THIS IS "BACK SEATING”. THIS
OSE CONNECTION ALLOWS FULL FLOW THROUGH THE VALVE.

NOTE
PAG OIL ABSORBS MOISTURE VERY QUICKLY. NEVERLEAVE THE SYSTEM OR
OIL CONTAINER EXPOSED TO AIR FOR PROLONGED TIME. TIGHTLY RESEAL THE OI L
CONTAINER AND SYSTEM AFTEREXPOSINGTHE OIL TOAIR. ANYTIME THE SYSTEM HAS
BEEN OPENED EVACUATE AT A DEEP VACUUM FOR AT LEAST 1 (ONE) HOUR.

9.2.2 Install the modified Evaporaor Assemiy in theaircraft.

9.2.2.1 Add 3 oz. of PAG-100 oil to evaporator coil on the SZ78-001 Evaporaor prior to installation. Add the
oil throughtheinlet (top) or exhaug (bottam) header tubes.

9.2.3Install the SZ41-016 Modulator Valve, 7-8159A Receiver Dryer and plumbing components.

9.2.31 Add 1 oz. of PAG-100 oil in the Z20012000T T4200 Hose Assembly.

NOTE
TAKE CARE NOT TO DAMAGE THE O-RING SEALSON THE HOSE ASSEMBLIES.

NOTE
NOTE THE SZ41-016 MODULATOR VALVE AND 7-8159A RECEIVER DRYER ARE FLOW
SENSITIVE. BE SURE TONOTE THE PROPERFLOW DIRECTION DURINGINSTALLATION.

9.3 Whenall of the plumbing connections are secure check the systemfor leaks. Repair as necessary.
9.4 Service the systam withrefrigerant asfollows.
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NOTE
NEVER INVERT THE REFRIGERANT BOTTLE WHEN SERVICING OR CHARGING THE SYSTEM.
LIQUID REFRIGERANT WILL DAMAGE THE COMPRESSOR.

NOTE
ANYTIME THE SYSTEM HASBEEN OPEN TO AMBIENT CONDITIONSOR YOU SUSPECT THE
SYSTEM HASBEEN CONTAMINATED WI TH AIRORMOI STURE REPLACE THE RECEI VER-
DRYER BEFORE YOU EVACUATE THE SYSTEM.

NOTE
USE ONLY VIRGIN REFRIGERANT IN THISSYSTEM. DO NOT RETURN REMOVED
REFRIGERANT TO THISSYSTEM.

NOTE
DONOTADD OIL WITH THEREFRIGERANT.ONLYADD OIL TOTHE CRANKCASE OF THE
COMPRESSOR DURING REGULAR SERVICE AFTER INSTALLATION.

NOTE
SEE SECTION 9.8 FOR“TOPPING OFF’ PROCEDURES.

NOTE
SYSTEMSTHAT ARE NOT COOLING AFTER A TOPPING OF F CHARGE MAY HAVE DEFECTIVE
PARTS.REFERTOCMM FORTROUBLE SHOOTING PROCEDURES.

NOTE
WITH R-134aREFRIGERANT THE BUBBLESDONOT CLEARIN THE SIGHT GLASSLIKE R-12. DO
NOTATTEMP TOUSE THISMETHOD TODETERMINE |F THE SYSTEM ISADEQUATELY
CHARGED.

9.4.1 Evecuatethesystem asfollows.

9.4.1.1 Attach the manifold gauges to the 1) Vacuum pump (yelow hose), 2) discharge (high side) service port
(redhose), 3) the suction (low side) service port (blue hose). Make sureall valvesare closed.

9.4.1.2 Pull a deep vacuum for at leag 4 hours. Follow the vacuum pump manufacure recommerdations and
proceduresfor pump operation.

9.4.1.3 When the vacuum pump is running open the 1) valve on the yellow hose (if it has one) to the vacuum
pump, 2) highside(red) val ve onthe manifold gauges and 3) low side (blue) valve on the manifold gauges.

9.4.1.4 Afte 30 minutes of evacuation close the high side (red) valve on the manifold gauges and the low side
(blue valve on the manifol d gauges. Notethe vacuum reading. The need e shoud not moveon eithe gauge. Wait
5 minutesand chedk thereadngs the vacuum reading shoud not move toward zero. DO NOT turn of f the pump.
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9.4.1.4.11f the need e hasmoved towad zerothereis aleak in the system. Stop the procedure and repar all leaks.
Afte all leaks havebeenrepdred start the evacuation procedure over with Step9.4.1.1.

9.4.1.42 If the need e did not move openthe val ves and continuewith the evacuation.

9.4.1.5 Cortinueto evaauate for at leas 4 hours after Step9.4.1.4.2. NOTE BEFORE you turn off the vacuum
pump close all valves (red and blue on the gauge set and any on the yellow hose)

9.5 Introduce a static charge of refrigerant to the system. Refe to the airaraft to airaraft maintenance manual for
the amount of refrigerant to be added for that airaraft. If there is not an established amount of refrigerant refer to
section 9.6.

9.5.1 Attach the manifold gauges to the 1) refrigarant bottle (yellow hose), 2) discharge (high side) service port
(redhose), 3) the suction (low side) service port (blue hose). Make sureall valves are closed.

9.5.1.1Blead the hose (ydlow) from the refrigerant bottie to the manifold gauge set to remove al air. Place the
refrigerant bottle on thescale.

9.52 Weidh therefrigerant bottle.

9.53 Withair condtioning system OFF. Introduce a static charge into the system. NEVER LI1QUID CHARGE
THESY STEM.

9.5.3.1Openthevalve ontherefrigerant bott e.

9.5.3.2 Openhighsidevalve (red) on the manifold gauge set.

9.5.3.30penthelow sidevalve (blue onthemanifold gauge set.

9.5.3.3.1 Continueto introduce refrigerant until both the high side and low side gauges stahilize and are readng
thesame OR theif the system hasan established target weight DO NOT exceed thetarget weight. Whenthetarget
weight isachieved chargingiscomplete

9.5.3.3.2 Close boththehigh sideand | ow side valves on the manifol d gauge set.

9.6 Turntheair conditioning system on to intraducea running charge.

9.6.1 Place the thetmometer so you are reading the temperature of the air as it ente's the condensng coil (just
befarethefan blades).

9.6.2 Turnthesystem ON. Recard thetemperaureof theair entering the condensing coil.
9.6.2.1 Add 25°F (14°C) to thetemperatureread ng for thetarget condens ng temperature.

EXAMPLE 1: (ar tempentering coil 93°F) 93+ 25=118F
(airtempentaingcoil 34°C) 34+ 14=48C

9.6.2.1 Using the Temperature Pressure Chart  (See TABLE 2.) read the corresponding (R-1348) pressure for
temperaturecal culated in Example 1.

EXAMPLE 2: 118°F =>166 psig
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9.6.3 METHOD TO PERFORM RUNNING CHARGE OF A SY STEM WITH KNOWN TARGET WEIGHT.
If amaximum charge wei ght (target wei ght) has been established charge using steps 9.6.3.1and 9.6.3.2.

9.6.3.1 To charge, slomy open the low side (blue) valve on the manifold gauge set until the low side maximum
readngis40 psig NOTE NEVER OPEN THEHIGH SIDEVALVEWHILETHE SY STEM ISRUNNING.

9.6.3.2 Cortinueto charge until you reach thetarget weight. NOTE: THE TARGET WEIGHT INCLUDESTHE
AMOUNT OF REFRIGERANT INTRODUCED DURING STATIC CHARGE PLUS THE AMOUNT
INTRODUCED DURING THE RUNNING CHARGE. Whenthetarget weight is achieved clos all valves. The
Suction (low side) shoud be 30psig+ 7 psig Chargingiscompete

9.7 METHOD TO DETERMINEA TARGET WEIGHT: Caallate a target high side target presure
usingSteps C.,1, C.,2, C.,3 C.,4(seeExample 1 and Exanple2).

9.7.1 To charge, slowly open the low side (blue) valve on the manifold gauge set until the low side
maximum reading is 40 psig. NOTE: NEVER OPEN THE HIGH SIDE VALVE WHILE THE SYSTEM
ISRUNNING.

9.7.2 Continue to charge until you reach the calculated discharge (high side) pressure. When the target
pressure is achieved close all valves. The Suction (low side) should be 30 psig = 7 psig. Charging is
complete.

9.7.3 When charging is complete weigh the bottle and determine weight of the refrigerant charge
introduced into the system. (Starting weight)-(end weight) = (total charge weight) This would be your
target weight for a dry system. NOTE: THE TARGET WEIGHT INCLUDES THE AMOUNT OR
REFRIGERANT INTRODUCED DURING STATIC CHARGE PLUS THE AMOUNT INTRODUCED
DURING THE RUNNING CHARGE.

9.8 To top off an existing system:

9.8.1 Place the thermometer so you are reading the temperature of the air as it ente's the condensing coil (just
befarethefan blades).

9.82 Turnthesystem ON. Record thetemperaureof theair entering the condensing coil.
9.8.3 Add 25°F (14°C) to thetemperatureread ng for thetarget condensing temperaure

EXAMPLE 1: (airtemp entering coil 93°F) 93 + 25 =118F
(airtempentaingcoil 34°C) 34+ 14=48C

9.84 Using the TemperaturePressure Chart  (See TABLE 2) read the corresponding (R-134a) pressure for
temperaurecalaulated in Examplel.

EXAMPLE 2: 118°F (48°C) =>166 psig.

9.8.5 Continue to charge until you reach the calculated discharge (high side) pressure. When the target
pressure is achieved close all valves. The Suction (low side) should be 30 psig + 7 psig. Charging is
complete.
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TEMPERATURE - PRESSURE CHART

TEMP PRESSURE (PSIG) TEMP PRESSURE (PSIG)
Fe ce R-134a Fe ce R-134a
50 10 455 100 37.8 124.3
52 a7.7 102 128.5
54 50.1 104 132.9
56 52.3 106 137.3
58 55.0 108 142.8
60 15.6 57.5 110 433 146.5
62 60.1 112 151.3
64 62.7 114 156.1
66 65.5 116 161.1
68 68.6 118 166.1
70 211 71.2 120 48.9 171.3
72 74.2 122 176.6
74 77.2 124 182.0
76 80.3 126 187.5
78 835 128 1931
80 26.7 86.8 130 54.4 198.9
82 90.2 132 204.7
84 93.6 134 210.7
86 97.1 136 216.8
88 100.7 138 223.0
90 32.2 104.4 140 60 2294
92 108.2 142 235.8
94 1121 144 242.4
96 116.1 146 249.2
98 120.1 148 256.0

150 656  263.0

TABLE 2.

10.0 TESTING: Refer to individual component maintenance manuals for instrucions on testing the MCC and
Evapordor Assemily tests.

10.1 Prior to initial system start up and every 25 HRSfor the first 200 HRS of operation check the il level in
the compressor. Closethe back seat valvesprior to removing the oil fill plug. Servicethe compressor with oil as
necessary. Open the back seat valves prior to operating the system.

NOTE
PAG OIL ABSORBS MOISTURE VERY QUICKLY. NEVERLEAVE THE SYSTEM OR
OIL CONTAINER EXPOSED TO AIRFOR PROLONGED TIME. TIGHTLY RESEAL THE OIL
CONTAINERAND SYSTEM AFTEREXPOSINGTHE OIL TOAIR. ANYTIME THE SYSTEM HAS
BEEN OPENED EVACUATE AT A DEEP VACUUM FORAT LEAST 1 (ONE) HOUR.
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10.2 Field testing that may be required isto check for leaks.
10.3 Electrical operation of the MCC may be tested prior to system start up.

10.3.1 To check the SZ58-003 Motor and SZ65-800 Power Condensa Fan, attach main power wires to the
Motor onthe MCC. Apply power, the motor and fan should start and run normally.

10.3.2 To check to compressor clutch you will need to by pass the Z99-032 High/Low Pressure Switch.
Remove COIL (+) wirefrom C post on the terminal block. Apply 28 VDC to COIL (+) wire with any ground.
The clutch should pull in with an audible click. After test returnwire COIL (+) to C post of thetermind block.

POWER
CONDENSER
FAN

PRESSURE
SWITCH

TERMINAL BLOCK COMPRESSOR

/_ DRIVE MOTOR

CLUTCH
COIL

COMPRESSOR —/

— g

226-18-3N| (2)

s

726—18—2N \\

COIL (+) \

WIRING DIAGRAM 1.

CAUTION
DONOT CHECK THE CLUTCH OPEERATION BY APPLYING POWERDIRECTLY TO POST C ON
THE TERMINAL BLOCK. DAMAGE TO WIRING MAY OCCURASA BACK FEED MAY TRY TO
ENERGIZE THE COMPRESSOR DRIVE MOTOR.

11.0 MAINTENANCE SCHEDULES:

EVERY 25 HRSfor the Check oil level in the compressor.

First 100 HRS of operation

EVERY 100 HRS Check oil level in the compressor.
EVERY 500 HRS Check brushesin the SZ58-003-1 Motor

Check Belt for wear and proper tension.
EVERY 1500 HRS Overhad Sz58-003-1 Motor.

14.0 REFERENCE MATERIAL: Refer to CMM Sz83-001-1B, Motor Compressor Condenser Assembly,
CMM SZ78-001, Evaporaor Assembly, CMM Z26-8900 Motor Compressor Assembly for basic service and
maintenance instrudions.
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15.0MATERIAL COST AND AVAILABILITY: Contact ZEE Systems, Inc. for pricingand availbility. Cost
will vary with the condition of the MCC and Evaporator to be modified.

ZEE SYSTEM, Inc. TEL : 800-988-COOL(2665) or 210-342-9761
406 W. Rhapsody FAX: 210-341-2609
San Antonio, TX 78216 e-mail: info@zeeco-zeesyscom

WWW.Ze8C0-ZeesyS.com

15.1 Order Kit P/N: R134-06-1 for additional required components.

lea  7-8159A Receiver Dryer 7-8159— Discard

lea SZ41-016-10.75C Modulator Valve SZ41-016— Discard

lea Z2006AA3990 Hose Assy Z1006000A 3990 Discard

lea Z20012000TT4200 Hose Assy Z10012000E4200 — Discard
lea Z2006120BC220 Hose Assy Z1006120FO190 — Discard

Note: Hose Assembies include the O-Rings. For replacaments use the following O-Rings on Hose Assy
fittings,

No. 6 useMS28775-011

No. 8 useMS28775-013

No. 10 use M S28775-015
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